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Consequences of an older population

More people will need care

Health and social care costs

will increase

We will have to take on more 

responsibility for our own health

We will have to pay more



http://www.plumconsulting.co.uk/pdfs/Plum_June2010_Assisted_living_technologies

_for_older_and_disabled_people_in_2030.pdf

Social care costs will 

increase by 44%

Full scale complimentary 

provision of assisted 

living technologies and 

services is only viable 

means of meeting 

demand



SMART 1  technology to  support home-

based rehabilitation of people with stroke

Mountain, Wilson, Eccleston et al
J. of Eng Design, 21, 2-3, April 2010

http://thesmartconsortium.org/

óTo examine the scope, effectiveness and appropriateness 

of systems to support home-based rehabilitation 

programmes for older people and their carersô
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Stroke rehabilitation interventions

1. Lateral weight transfer on sitting

2. Weight transfer on standing

3. Sit to stand

4. Step forward with affected limb 

5. Reach forward and return upper limb

6. Hand to mouth and return with object

7. Self care .....



Proposed home-based

rehabilitation system

1. Movement tracking system

2. Record target manoeuvre

3. Patient replicates the movement

4. System records number of repetitions and
quality of movement

5. Data downloaded to base station

6. Data processing

7. Feedback to patient, carer and HCP



Smart 1 Hardware

Motion Technologies Xsens

Significant engineering and computing input required to 

develop a working system to track upper limb movement.



SMART Project 

1. Attachments

2. GUI and input devices

3. User feedback

User centred design - Usability and feedback



Attachments - requirements

To secure sensors to patient

To ensure accurate placement

on wrist and arm

Comfortable fit

Easy to put on independently

If possible, one size to fit all

To be as simple as possible



Software Interface

The usability of a software interface in a telemedicine 

system is critical 

Ease of use is a primary consideration equal to 

clinical effectiveness  

Ĭ(Carlos and Pangelinan 1999)



Simple screens developed for non computer users 



We developed screens based on concepts 

that people would be familiar with.



User feedback

ÅTrials 4 subjects / 4 weeks

ÅHow to impart information

to the patient?

ÅWhat information for the therapist?

ÅWhat additional information will the

therapist give to patient?



TARGET SYSTEM

Collaboration with Philips Research

Wireless sensors

Revised software incorporating look and feel of SMART



Updated biomechanical model

Real time feedback of movement

Trialled on 4 patients over 4 week period

Mountain, Wilson, Eccleston et al J. of Eng Design, 21, 2-3, April 2010



http://www.research.philips.com/downloads/video/2008-

strokerehab-video.html



Further work

1. User feedback ðwhat is the best format, does one size 

fit all ?

2. Attachments ðhow to attach a sensor to the trunk ?

3. Type of sensor ðissue of battery life

4. Reliability ðthe system will go wrong at some stage

5. Where to put the system in the home

6. Trade off between clinical utility and usability

7. How to integration with community therapy teams



http://www.khymeia.com/

Example of commercially available upper limb rehab exercise system.

A lot of work has gone into the presentation and user interface.



http://www.khymeia.com/EN/VRRSenHQ.zip



We will never get a high level of investment in rehabilitation technology. 

The video games market is providing massive investment in home based 

interactive technology for home use. We should use these platforms.



Smart phones can track position and movement, this 

can be relayed anywhere over the web. 



Nottingham Trent University's Interactive Systems Research Group (ISRG)



The new 

Mircosoft 

Kinect sensor 



http://www.eurogamer.net/articles/2010-12-17-

source-ms-quadrupling-kinect-accuracy

http://www.engadget.com/2010/12/09/kinect-

finally-fulfills-its-minority-report-destiny-video





How can we fit computer games and systems that can track 

body motion into a rehabilitation framework ? 

Perhaps there are clues from implementing robotic systems.



Embedding clinical information into robotic technology

Alastair Cozens, WoodendHospital, Aberdeen  UKSF 2010



Embedding clinical information into robotic technology

Alastair Cozens, WoodendHospital, Aberdeen  UKSF 2010


